Fertilization and activation currents in bovine oocytes.
One of the first events that occurs at fertilization is a transient modification of the electrical properties of the oocyte plasma membrane. The whole-cell voltage clamp technique was used to demonstrate an outward ion current and a hyperpolarization of the plasma membrane after fertilization in bovine oocytes. These electrical events, together with measurement of internal calcium concentrations, were also recorded after injection with sperm factor and exposure to parthenogenetic activators, such as Ca(2+) ionophore, ethanol and thapsigargin. Experiments were carried out simultaneously in immature and in vitro matured oocytes. Significant differences were recorded in the activation current and hyperpolarization among oocyte activators and between immature and matured oocytes. However, outward ion current and Ca(2+) release showed similar dynamics. The injection of the calcium chelator EGTA completely abolished both ion current and hyperpolarization, indicating that these electrical events are calcium dependent. Addition of specific calcium releasers, such as 1,4,5-inositol trisphosphate (IP(3)) and caffeine, triggered ion activation current and hyperpolarization indicating that IP(3) and ryanodine receptors are active in both immature and matured oocytes. Different ion channel inhibitors were used to characterize the channels underlying outward currents. Only addition of rIberiotoxin caused a complete inhibition of the current, indicating the involvement of high conductance Ca(2+)-activated K(+) channels in generating activation current. In conclusion, these findings provide evidence that bovine oocyte activation is associated with Ca(2+)-dependent electrical events. Oocytes have the potential to react to different activators even when immature; however, oocyte maturation seems to increase sensitivity to physiological activators, such as spermatozoa and sperm factor, and chemicals, such as ethanol.